Estradiol stimulation of c-fos and c-jun expressions and activator protein-1 deoxyribonucleic acid binding activity in rat white adipocyte.
In order to elucidate the molecular mechanisms whereby ovarian hormones, and particularly estrogens, modulate fat cell metabolism, we investigated the effects of estradiol administration on c-fos and c-jun expressions in fat cells from ovariectomized (OVX) rats. Estradiol treatment resulted in a rapid increase in c-fos and c-jun messenger RNA (mRNA) and protein levels (about 2-fold). These effects of estradiol on c-fos and c-jun mRNAs were blocked by actinomycin D but not by cycloheximide treatment, suggesting that estradiol modulates c-fos and c-jun transcription. Moreover, the estradiol-induction of both transcripts was partially suppressed by the estrogen-receptor antagonist ICI 182,780. In contrast, progesterone administration did not affect c-fos and c-jun mRNA levels indicating a hormonal specificity of estrogen action. However, an antagonism of estradiol-induction of both genes was observed after progesterone treatment. In addition, the estradiol-induced changes in c-fos and c-jun mRNA expressions could not be observed in castrated males suggesting a gender-specific effect of estradiol. Finally, in OVX rats, estradiol treatment stimulated the specific AP-1 DNA binding activity (about 5-fold) in adipocyte nuclear extracts as assessed by electrophoretic mobility shift assays. These results suggest that some of the estrogen effects in fat cells from female rats are mediated through induction of the AP-1 complex expression and consequently through modulation of the AP-1 dependent gene expression in adipocytes.